objectives To enhance uptake of sexual and reproductive health (SRH) services by female sex workers (FSWs), we conducted an implementation study in which we piloted and tested contextspecific 'diagonal' interventions, combining vertical, targeted interventions with horizontally improved access to the general health services, in three cities in sub-Saharan Africa.
Introduction
Worldwide, female sex workers (FSWs) are a highly stigmatised and marginalised population [1] . Access to general health services is hampered by several structural and social barriers. FSWs usually operate away from their place of origin, have high mobility and are not familiar with the locally available services. Poor treatment by providers, including refusal to offer services, and by other service users is common. Opening hours are not suited to their work schedule [2, 3] . The need for services is high, however. FSWs are at a much higher risk of acquiring sexually transmitted infections (STI), including HIV, HPV and the resulting cervical cancers [4] [5] [6] [7] , and of unintended and unwanted pregnancies [8] [9] [10] than women of the general population. They are also common victims of gender-based violence, including forced sex [11] .
For these reasons, several initiatives have established parallel clinical services specifically targeting sex workers, either through outreach or at stand-alone clinics. However, these initiatives generally attain limited coverage and/or offer an incomplete range of services [12] . Our hypothesis was that to ensure adequate access to a comprehensive package of sexual and reproductive health (SRH) services, a 'diagonal' approach was needed. This approach combines the delivery of targeted clinical services (vertical) with improving access to the general health services (horizontal) and establishing linkages between them. Targeted services are most effective in providing basic SRH commodities and services that do not require highly skilled staff or specialised equipment, such as oral or injectable contraceptives, syndromic STI care and HIV testing [13, 14] . They are, however, less suited to offer more advanced services, such as HIV care, IUDs or tubal ligation, cervical cancer screening and treatment or termination of pregnancy (TOP). They also often have limited geographical coverage and do not reach the more hidden FSWs, such as women engaging occasionally in transactional sex. A combination of both targeted and general health services is thus indicated.
The 'Diagonal Interventions to Fast-Forward Reproductive Health' (DIFFER) project tested this hypothesis in four cities in resource-limited countries where sex work is common, purposively selected because of the presence of appropriate research partners: Durban in South Africa; the Tete-Moatize area in Mozambique; Mombasa in Kenya; and Mysore in India. Here, we report on findings from the three African cities.
Methods

Contextual background
The DIFFER Project was designed as an implementation study, applying a methodological framework for health systems research [15] . It commenced in 2012-2013 with a situational analysis in each city [16] . The findings of this analysis informed the development of context-specific interventions. These interventions were piloted for a period of 18 months and then evaluated, in 2015, for their feasibility; acceptability by policy makers, health managers, providers and beneficiaries; cost; sustainability; effectiveness; and equity. We used a mixed-methods approach combining the measurement of quantitative indicators of service uptake with qualitative techniques, such as focus-group discussions and semistructured key informant interviews. Effectiveness was assessed mainly through a comparison of care-seeking indicators collected through pre-/post-intervention cross-sectional surveys among FSWs. The current article presents the results of this comparison in the three African cities. The situation at baseline in Mysore was very different and not comparable to that in the African cities, with much more developed targeted interventions and an already high coverage of several services [17] [18] [19] . This city was therefore not included in the analysis. The results in Mysore and the results of the other components of the final evaluation are reported elsewhere [20] .
At baseline, Durban, with an estimated FSW population of between 3000 and 6300 [21] , had the highest occurrence of adverse SRH outcomes and the lowest uptake of services of the three African cities [17, 19] . The city had no clinics specifically targeting FSWs and the only targeted activities were condom distribution and HIV testing through peer outreach by two non-governmental organisations (NGO). The Tete-Moatize area (henceforth 'Tete') had an estimated number of FSWs of 4400 [22] . A stand-alone clinic, jointly operated by an NGO and the district health authorities, offered information, male condoms, STI care, HIV testing and contraception to FSWs during the evening hours (and was therefore called the 'Night Clinic'). In Mombasa, with a FSW population of approximately 12 000 [23] , a total of five drop-in clinics (DICs) spread across the city offered FSW-targeted information, male and female condoms, STI care, HIV testing, contraception and cervical cancer screening. Despite the presence of these targeted services, the public health sector was the main SRH service provider for FSWs in all three cities [18] .
The piloted interventions tested in our study are described in detail elsewhere [24] and summarised in Table 1 . All applied the same pre-defined diagonal conceptual model and comprised a combination of supplyside interventions, encompassing targeted clinical services, improved access to general health services and the development of linkages. We aimed to increase demand for services through strengthening peer outreach and community empowerment. In brief, in Durban, we developed a partnership between the NGOs conducting FSW-targeted activities and a large centrally located public health facility, specialised in SRH services. Uptake of services was improved through a combination of expanding the targeted outreach (by both the NGOs and the health facility) and facilitating access to the health facility, through an adapted peer health system navigator's model (i.e. capacitated peers based in a public SRH healthcare facility acting as service extenders and a friendly first point of entry). In Tete, we expanded the scope of the services at the Night Clinic, established referral mechanisms with a neighbouring public health facility, expanded the peer outreach programme, and two NGO initiated FSW-targeted mobile clinical services. Focal points were appointed at four public health facilities and the providers were trained in a FSW-friendly approach. In Mombasa, we expanded the peer outreach programme, including referrals to the DICs, increased the operating days of the DICs from 2 to 5 days a week, established referral mechanisms to public health facilities, trained the SRH care providers of eight selected public health facilities in a FSW-friendly approach and created a safe space at a health facility in a district without a DIC.
Cross-sectional surveys
The procedures of the baseline cross-sectional surveys are detailed elsewhere [17, 19, 25] and were repeated identically in the post-intervention survey. In short, we recruited a representative sample of approximately 400 FSWs by respondent-driven sampling. Seeds were identified with the help of FSW peer educators. We selected sufficient seeds to ensure branching in all locally relevant FSW subpopulations, as known from previous research in the area or local knowledge among the study team. In Durban, seeds were categorised according to age, location of sex work and nationality; in Tete according to nationality, place of residence and number of clients; and in Mombasa according to location of soliciting sex. In the event that the recruitment chain of a seed ceased rapidly, an extra seed from the same subpopulation was added. In Durban, Tete and Mombasa, we selected initially seven, eight and four seeds, respectively. Each seed invited three FSWs from their social network, using referral coupons, who in turn invited another three FSWs, and so on, until the sample was achieved. In Tete and Mombasa, some of the recruitment chains ended prematurely and an additional five and four seeds, respectively, were recruited. The eligibility criterion to participate in the survey as a sex worker was to have had sex in exchange for money or goods at least three times in the last 6 months. In Durban and Mombasa, FSWs younger than 18 years were excluded. In Mozambique, FSWs aged 15-17 years are considered emancipated minors and were therefore eligible. Participants were interviewed face-to-face using a paper-based questionnaire in Durban and Mombasa, and an electronic questionnaire (QDS TM , Version 3.0.1) in Tete. The questionnaire assessed the need for (i) contraception (currently not pregnant and no desire to become pregnant), (ii) STI care (had abnormal vaginal discharge or genital ulcer in past year), (iii) HIV testing (never tested HIV positive), (iv) HIV care (ever tested HIV positive), (v) cervical cancer screening (30 years or older) and (vi) sexual violence services (forced to have sex in the past 12 months). FSWs with a need were asked if they had sought the service, and where services had been obtained. Referral coupon information was collected using Microsoft Access Database in Durban and RDS Coupon Manager (RDSCM, version 3.0, UCSF Global Health Sciences) in Tete and Mombasa. The coupon data were merged with the interview data and exported to Stata (Version 14.2, College Station, TX). We calculated prevalence estimates, adjusted for the unequal probability of inclusion due to varying social network sizes and the similarities in characteristics of people within social networks, using the Stata RDS analysis package and the 'Volz-Heckathorn' estimator [26] . Changes in uptake of SRH services between the two surveys were assessed for statistical significance by merging the baseline and end-line datasets, and fitting a logistic regression model with care seeking as dichotomous variable (1 = sought care, 0 = did not seek care), RDSadjusted weights and using jack-knife resampling. FSW characteristics significantly associated with uptake were stepwise introduced in the regression model and retained if they changed the odds ratio (OR) by at least 5% (Appendix S1). To assess overall change in service utilisation, we calculated a composite index, by adding in the denominator '1' for each service the FSW was in need of in the past year and in the numerator '1' for each of these services that the FSW had used. FSWs with a score of 100% were considered as having used all services they required.
We further analysed care-seeking behaviour, by calculating prevalence estimates of where FSWs had most recently sought care, with the denominator being all those who were in need of the service. We then assessed changes between the two surveys for their statistical significance, applying the same logistic regression model and adjusting for locally relevant variables: nationality and place of residence in Tete, and place of residence in Mombasa. Lastly, to obtain an overall estimate of changes in where FSWs obtained care, we created an additional dataset combining all needs for contraception, STI care or HIV testing as separate observations, and we compared the place where care was sought, adjusting for the cluster effect of care seeking need events by the same FSW.
All study participants provided written informed consent. Confidentiality was safeguarded through the use of non-identifying survey codes and keeping all collected information in password-protected computers. The study protocols were approved by the responsible ethical boards in each country: the University of Witwatersrand's Human Research Ethics Committee in South Africa, the National Committee of Bioethics for Health in Mozambique, and the KNH/UoN Ethics and Research Committee in Kenya. Table 2 presents the characteristics of the FSWs participating in the pre-and post-intervention surveys in each of the three cities. Overall the characteristics were similar across the two surveys, with a few exceptions. In Durban and Tete, relatively more FSWs had resided for more than 3 years in the area in the second survey, and in Mombasa much less. Compared to the first survey, in both Tete and Mombasa, fewer FSWs reported having non-paying partners, in Tete FSWs reported a much higher number of commercial sex acts, and in Mombasa more had genital complaints. In Durban, relatively fewer *'Regular' partner defined as 'a long-standing non-commercial partner who did not give you money or gifts in return for sex and towards whom you feel an emotional attachment' and an occasional partner as 'those partners other than your regular partner(s) who did not give you money or gifts in return for sex'. †FSW who never tested for HIV is excluded. ‡In need of contraception defined as currently not pregnant and no desire to become pregnant.
Results
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had been victims of forced sex in the second survey, and in Tete relatively more.
Uptake of SRH services Table 3 presents measures of uptake of the different SRH services. Of those FSWs who reported to have had either an abnormal vaginal discharge or genital ulcers in the past year, a larger proportion had sought care in the post-intervention survey compared to pre-intervention, although only in Durban was this increase significant (P = 0.011). Large increases were observed in having been tested for HIV in the last 6 months in all cities (P < 0.001), with an increase from 40.9% to 83.2% in Durban, 56.0% to 76.6% in Tete and 70.9% to 87.6% in Mombasa. The proportion of HIV-positive FSWs who were in HIV care (pre-ART or ART) increased slightly in Tete and Mombasa. In Durban, this indicator was not assessed because at baseline survey participants had confused being in HIV care (regardless of whether on ART or not) with being on ART. Of the FSWs who had a need for contraception (neither pregnant nor desiring to become pregnant), the proportion that used a modern contraception method, other than condoms, increased in all cities, and significantly so in Durban (P = 0.001) and Mombasa (P = 0.03). An increase was also observed in ever having been screened for cervical cancer among those who, according to the national guidelines, needed to be screened (30 years or older in Tete; and 30 years or older, or HIV positive, in Durban and Mombasa) and this increase was most substantial in Durban (from 31.8% to 60.0%; P = 0.001) and Tete (from 0% to 25.2%). Seeking medical care after a forced sex incident rose significantly in Durban (P = 0.004) and, non-significantly, in Mombasa, but did not increase in Tete. The composite index showed that the proportion of FSWs who used all the (clinical) services they were in need of increased substantially and significantly across the three cities: from 12.5% to 41.5% in Durban (P < 0.001), 25.0% to 40.1% in Tete (P = 0.003) and 44.9% to 69.1% in Mombasa (P < 0.001).
Places where SRH services were obtained
Uptake of SRH services among those who were in need of the service, disaggregated by the place where the service was obtained is presented in Table 4 . In Durban, we observed a large increase in the uptake of FSW-targeted outreach services for STI care (Adjusted odds ratio (AOR) = 3.76; P = 0.059), HIV testing (AOR = 2.09; P = 0.020), contraception (AOR = 2.37; P = 0.142) and cervical cancer screening (from 0% to 5.5%). Care seeking at public health facilities increased substantially for HIV testing (AOR = 3.42; P < 0.001) and cervical cancer screening (AOR = 2.24; P = 0.010) and to a lesser extent for contraception (AOR = 1.81; P = 0.012). Combining all needs for STI care, HIV testing and contraception, we observed a significant increase both for targeted outreach (from 9.7% to 14.6%; P = 0.004) and public health facilities (35.5% to 54.7%; P < 0.001). In Tete, FSWs obtained more STI care (from 0% to 11.3%), HIV testing (AOR = 1.65, P = 0.065) and contraception (AOR = 2.72; P = 0.094) from outreach services. Combining the needs for these three services, we observed a significant increase from 9.3% to 15.3% (P = 0.001). No significant increase was seen in the use of the targeted clinic, and utilisation of (local) public health facilities decreased (from 31.6% to 27.5%; P = 0.006). Only the increase in cervical cancer screening was partly due to visiting local public health facilities. In Tete, both at baseline and end-line, a sizeable proportion of the FSWs sought care outside the Tete-Moatize area, in particular for HIV care (32.8% and 44.8%, respectively) but also for HIV testing and contraception. These were mostly foreign FSWs seeking care at their place of origin. In Mombasa, care seeking at public and private health facilities for STI care, HIV testing and contraception did not significantly change, nor did uptake from targeted outreach. The increase appeared to be entirely a result of the utilisation of the FSW-specific drop-in clinics, that significantly increased for all three services and from 5.4% to 18.6% (P < 0.001) for the three services combined.
Discussion
Applying an implementation study approach, we piloted and tested a 'diagonal' intervention in three sub-Saharan African cities. Despite the context at baseline being different in each setting and the interventions -which were adapted to each local context -being dissimilar, we observed a significant increase in SRH service utilisation across cities. The analysis of where FSWs obtained the services allowed us to identify what types of service provision were responsible for the increase in service uptake, and this varied by city. In Durban, the increase was a result of both a higher use of FSW-targeted services and a rise in visiting public health facilities. In Tete and Mombasa, however, an augmented uptake of FSW-targeted services was the main, and virtually sole, reason for the increase.
Establishing parallel clinical services specifically targeting sex workers, either at stand-alone clinics or through mobile services, is a strategy that has repeatedly been shown to rapidly increase use of basic HIV/SRH services, [2, 22, [27] [28] [29] , and this was confirmed in our study. In Durban and Tete, it was achieved by increasing FSW-targeted clinical outreach, and in Mombasa by having more FSWs visiting the drop-in clinics. However, despite the increase, still less than one-third of the FSW population used targeted clinical services (targeted clinics and targeted outreach combined) in all three settings. Also the coverage of the peer outreach programme -although having increased in all cities -was still less than 40% [20] . This may in part be due to the available resources being insufficient to achieve a higher coverage. Experiences in India have shown that with sufficient resources, and a strong community mobilisation programme, higher levels of coverage can be achieved [17, 18, 30] . Further sensitisation of policy makers and funding agencies is needed to develop a comprehensive strategy for targeted services, fully endorsed by the government and with longterm funding. In Tete and Mombasa, the interventions appear to have had little effect on the use of public health services, with a substantial increase seen only in Durban. In Tete, we even saw a decrease, suggesting that some of the FSWs reached by the outreach services in that city would otherwise have gone to a public health facility. Differences in approaches used may explain the variation in effect sizes. In Mombasa, the intervention comprised of training public health providers in a FSW-friendly approach at some of the public health facilities and establishing referral systems from the DICs. In Tete, this approach was complimented with the appointment of focal points. In Durban, peer health system navigators were introduced. Navigators have proven to be an effective concept in, among others, cancer and HIV care [31] [32] [33] . To our knowledge, this approach has not been previously tested among FSWs. It is possible that the navigator system was responsible for the increase in the utilisation of SRH services at public health facilities, but further analysis and research are needed to establish what the exact effect of this approach was. Another contributing factor might be that the interventions to make public health facilities FSW-friendly in Tete and Mombasa needed a longer period of time to become effective, in contrast to outreach that might show a more immediate effect. In Tete, this component was introduced rather late in the project and possibly too late to already result in increased utilisation. Further monitoring is needed to assess long-term effects. Finally, the FSWs who participated in the FGD that were held in Tete and Mombasa as part of the other components of the evaluation, reported persisting barriers in the public health sector, such as being asked bribes and frequent stock-outs [20] . These barriers could not be addressed by the intervention and were less frequently reported in Durban.
A strength of our approach, compared to most other models, is that it encompassed a broader range of SRH services than solely STI/HIV related care and included linkages between targeted services and general health facilities that offer additional SRH and other services, such as HIV care or cervical cancer screening. Besides providing a wider range of services, public health services continued to be the most important provider of SRH care in all three cities. In the end-line FGD, participants expressed great satisfaction with the interventions implemented at the public health services [19] . There is therefore a need to maintain these interventions, ensuring that FSWs visiting public health facilities are appropriately received by the providers and are offered services suited to their needs.
We measured indicators of care seeking through faceto-face interviews with FSWs recruited by respondent-driven sampling. This method suffers limitations such as reporting, classification and selection bias [34] . We minimised differential bias using the same questionnaire and response options in the two surveys and applying the same recruitment procedures. Nevertheless, we noted considerable heterogeneity in FSW characteristics, particularly in Tete and cannot exclude that these are a result of these biases. To minimise the possibility that different characteristics were the cause of observed changes in care seeking, we adjusted for them in our multivariate analysis. Other threads are a differential reporting bias in service use between the first and second survey because of social desirability and the high mobility of our population resulting in different populations at base-and endline. We cannot exclude that this caused some of the increase but it is unlikely to explain all of it.
We applied an implementation study design and conducted the intervention in a real-life situation. It is therefore difficult to definitively attribute the increase in uptake to the project interventions. However, through our analysis of where FSWs obtained services, and with the additional information from the FGD, we were able to relate observed increases to specific service delivery components. Lastly, the available data did not allow establishment of causal relationships between the strengthened peer outreach/community empowerment and increased service uptake, which needs further investigation.
Conclusion
Our interventions, combining targeted peer education and clinical services with facilitating access to general health services, rapidly increased uptake of services in three different sub-Saharan African contexts. Expansion of FSW-targeted services resulted in augmented use in all three settings, but increasing uptake at public health facilities was only successful in one. Further monitoring and research are needed to establish the best approach to enhance use of public health services. To ensure adequate access to SRH services for FSWs, a combination of the two complimentary service delivery models, targeted and through general health services, need to be maintained, further strengthened and better aligned.
